The adverse impact of childhood sexual abuse experience on a person's physical and mental health is long-lasting. The disadvantageous influence can be reflected in the language expression even if they grow up, especially when the language is not monitored intentionally by the speaker. However, few researchers have focused on the language expression characteristics of this group. This study aims to analyze the message of social media to explore the difference of language expression between adult females with childhood sexual abuse experience (CSA group) and adult women without such experience (control group) by Linguistic Inquiry and Word Count (LIWC).
group's mental health. They found that CSA experience is linked to increased severe mental disorder including anxiety (Field et al., 2016; Gena, Alessandra, & Danielle, 2013) , depression (Chen et al., 2012; Kendler & Aggen, 2014; Musliner & Singer, 2014) , post-traumatic stress disorder (PTSD) (Chang, Kaczkurkin, Mclean, & Foa, 2018; Meston, Lorenz, & Stephenson, 2013; Polusny & Follette, 1995) , and increased higher psychiatric comorbidity including substance abuse, and more suicide attempts (Decou, Lynch, Dehart, & Belknap, 2016; Lee, Lyvers, & Edwards, 2009) . It is noteworthy that the number of female CSA victims suffering from depression is twice as many as that of the general population (Molnar, Buka, & Kessler, 2001) . Besides, to some extent, this experience leads to different language expression compared with those without CSA (Lorenz & Meston, 2012; Pulverman, Lorenz, & Meston, 2015) .
Linguistic expression is related to mental health. The psychological impacts of CSA are imprinted in a person's language (Lorenz & Meston, 2012; Stanton, Meston, & Boyd, 2017) . Much research confirmed that early childhood traumatic experiences and consequent mental health problems are reflected in daily language use, particularly in language elements (Pennebaker, Mehl, & Niederhoffer, 2003) . Lorenz and Meston (2012) found significant differences between women with and without CSA, such as different rates of using emotional words and words related to facts. As there exists correlation between language use and mental health, in both adults (Boals & Klein, 2005; Hovey, Kim, & Seligman, 2006) and teenagers (Rubens et al., 2013; Simşek & Cerçi, 2013) , therefore, it is necessary to investigate the language expression of CSA victims.
The traditional linguistic study method adopts an expressive writing paradigm, that is, the experimenter recruited subjects to the lab and asked them to write a message to describe a certain issue.
Recently, Coppersmith, Dredze, Harman, and Hollingshead (2015) examined a broad range of mental health conditions in Twitter data by identifying self-reported statements of diagnosis. It gives us an inspiration that we can access the survivors' language characteristics through texts they published in social media, Sina Weibo, which is one of the most popular social platforms in China. In this platform, users present individual detailed information (e.g., gender, age, relationship status, university, etc.) in their profiles and share what they saw, what they heard, and what they thought by messages or interact with their friends or the public in forms of sentences or pictures, launched by Sina company in China. Compared to the traditional study method, the new approach has many advantages. First, up to June 2018, Sina Weibo's monthly active users has reached 430 million according to the Sina company official report (http://data.weibo. com/report/), which means that Sina Weibo has a huge user base.
Second, Sina Weibo's data that we obtained from the social media platforms is open-sourced, so we can recruit subjects who meet the experiment requirements easily. Finally, we can gain more ecological validity messages. Psychoanalysis and theory of mindfulness believed that early sexual trauma is reflected in language usage, especially when the language is usually not monitored intentionally by the speaker (Pennebaker & Stone, 2003) .
Voluntarily occurring language expression data from social media can eliminate influence originating from social expectation and bias from experimenters in previous laboratory studies (Lorenz & Meston, 2012; Pulverman et al., 2015; Rellini & Meston, 2007) . In summary, the social media platform, Sina Weibo, provides a great opportunity for researchers to acquire social media users' linguistic expressions more conveniently and comprehensively. This study aims to assess the characteristics of CSA victims' language expression on social media, and further to explore the language expression differences between CSA group and non-CSA group by using LIWC (Linguistic Inquiry and Word Count) (Pennebaker, Chung, Ireland, Gonzales, & Booth, 2015) . This study can help us better understand the impact of CSA on language expression and the psychological process ecologically. And the present study provides the research basis for identifying the CSA group in social media platforms in the future.
First, we manually selected 50 victims of sexual assault among over 300 million Weibo users. To verify that each selected subject was a user who had been sexually assaulted in childhood, we used manual searches to select subjects. The main search method as follows: the first approach is that we used the keyword "sexually assaulted" ("性 侵" in Chinese) as a search term to fetch microblogs by using Weibo search and checked manually whether the microblog content was about the user's own sexual experience in childhood. The other way is that we found celebrity users who published definitely that she had ever been suffered from sexual abuse in childhood on Sina Weibo and then manually found CSA victims from the comments under the microblogs. The people that published those microblogs or comments (like "when I was 12 years old, I suffered from sexual abuse by my relative") were initially included in our study. Next, we crawled the individual information including gender, age, hometown, etc., Weibo behavior characteristics including the number of fans, mutual fans, followers, etc., and all the posts of these users. Next, we checked whether the CSA case met the inclusion criteria. The inclusion criteria were that (a) these users' original microblogs or comments contained contents that expressed their own CSA experience; (b) female user;
(c) older than 18; (d) individual account rather than an organization.
Finally, a total of 46 users met all the requirements.
| Control group
The control group members needed to meet the above criteria but had no descriptions of the experience of being sexually assaulted in their microblogs. To identify the differences, we selected 46 nonvictim Weibo users paired with the case group using gender as the control group from the pool of Weibo users. Then we crawled their individual information, Weibo behavior characteristics, and posts. Table 1 features the demographic profiles of these groups.
| Measurement
We crawled the 92 Weibo users' data through the Application Programming Interface (API) provided by Sina Weibo. After obtaining the online data of the users, we extracted the features of each user from two aspects: LIWC features (see Gao, Hao, Li, Gao, & Zhu, 2013; Zhao, Jiao, Bai, & Zhu, 2016 , for more details) and behavioral features.
LIWC is based on the word count strategy, taking into account both contents and forms of words. Nowadays, a study found that LIWC has good structural validity (Zhao et al., 2016) and was widely used to explore the cognitive, emotional, and structural components behind natural language by psychologists .
Pennebaker and his team devoted themselves to create and develop the LIWC for a long time Pennebaker et al., 2015; Pennebaker, Booth, & Francis, 2007; Pennebaker & Chung, 2007; Pennebaker & King, 1999; Pennebaker & Stone, 2003) , and developed different language version based on LIWC English version (www.liwc.net). The Chinese version is greatly different from the English version, therefore, Chinese dictionaries are independent. We used a Chinese language psychological analysis system called "Textmind" (Gao et al., 2013) to extract LIWC features. It segments the sentences into words and classifies them into separate dimensions according to the dictionary, which totally has 88 features and was divided into three major categories including general descriptor, linguistic processes, and psychological processes. Those three categories were divided into many subcategories in the meantime (see Supporting Information, Data S1 for more details). After checking all the vocabulary in the text, it calculates the ratio of vocabulary occurrences in each of the 88 categories to the total number of words in the text. These ratios are the LIWC features of the users. Besides, we also calculated 11 behavioral features including the number of words, the average number of words per sentence, number ratio, etc.
Finally, we put all the calculated psychological indices into SPSS is Statistical Product and Service Solutions 15.0 for advanced statistics to compare the case group and the control group by independent sample t test.
3 | RESULTS
| Group differences in general descriptor
There were significant differences in word count (t = −2.205, p = .031 < .05, d = −0.46), rate dictionary cover (t = −2.708, p = .009 < .01, d = −0.56), RateNumeral (t = −2.967, p = .004 < .01, d = −0.62), and punctuations between CSA group and control group.
Women in the CSA group used fewer words, Arab numbers, and punctuations than women in the control group (as the Table 2 and 
| Group differences in linguistic processes
In linguistic processes, women in CSA group used less present tense markers (e.g., now, at present) than women in control group (t = −2.110, p = .038 < .05, d = −0.46), and there were no significant differences in function words (e.g., maybe, those), pronoun words (e.g., I, you, he, she), and other tense makers (see Table 3 for details).
| Group differences in psychological processes
As shown in Table 4 and Figure 2 , in psychological processes, there were significant differences in the social process, the emotional process, and the biological process. In the social process, women in the CSA group used more human words (e.g., people, the masses) than women in the control group (t = 2.521, p = .015 < .05, d = 0.53). In emotional process, women in CSA group used less negative emotion words (e.g., anxious, jealous) (t = −2.726, p = .008 < .01, d = −0.57), and anxiety words (e.g., nervous, mad) (t = −3.667, p < .000, d = −0.75) than women in the control group. In biological process, women in the CSA group used less body words (e.g., neck, skin) (t = −4.055, p < .000, d = −0.86), sexual words (e.g., make love, sexuality) (t = −2.543, p = .013 < .05, d = −0.55), and ingestion words (e.g., eat, cook) (t = −2.163, p = .034 < .05, d = −0.45) than women in the control group. There were no significant differences in cognitive processes and percept process.
| Group differences in Weibo behavior characteristics
There are some differences in Weibo behavior characteristics between people in the CSA group and the control group. Women in the CSA group mentioned less other people (t = −2.816, p < .01), and
URLs than woman in the control group (t = −2.761, p < .01). And they also mentioned less emotional words than women in the control group (t = −7.099, p < .000) (see more details in Table 5 ).
| DISCUSSION
The present study showed that CSA survivors indeed have different language expressions from those without CSA history. To be specific, there are significant differences in many indicators in the overall description, language process, and especially the psychological process. At the same time, we also found that there were differences in the microblog behavior characteristics between the CSA group and the control group.
In terms of the words count in the overall description, we can see that the CSA group was much smaller than the control group, and the number of emotional words also showed the same result pattern. Previous studies had found that people who had a traumatic experience have significantly fewer words in their language than those who did not have a traumatic experience (Fernandez-Lansac & Crespo, 2015; Huemer et al., 2016) . Maybe the traumatic experiences made people have fewer verbal expressions. People with PTSD lack specific, clear, and emotional descriptions of events and therefore show fewer language expressions (Huemer et al., 2016) .
In the view of linguistic processes, the CSA group made use of less present tense than the control group, and there were no difference in the past tense and future tense between these two groups. Previous studies showed that the CSA group applied less present tense (Beaudreau, 2007) , which is to some extent consistent with the results of our research. Arntz, Hawke, Bamelis, Spinhoven, and Molendijk (2012) found compared with the control group, personality disorders (PDs) applied less present tense in short essays they wrote about their lives. In addition, studies had used the increase usage of present tense as an indicator of intervention benefits (Burke & Bradley, 2006; Moore & Brody, 2009) , because researchers believed that the raising of the current tense means the individuals pay more attention to the moment and reduced complaint about what is going on now.
The present study suggested that there exist significant differences between the CSA group and the control group in the psychological process, such as physiological process words, sex words, body words, etc. People with traumatic experiences are more likely to mention human words than the control group. Currently, scholars were rarely concentrated on "human categories" of the LIWC (Tausczik & Pennebaker, 2010) . Some researchers believed that human words are the expression of empathy (Block-Lerner, Adair, Plumb, Rhatigan, & Orsillo, 2007) . We explain that people with traumatic experiences have more empathy than the control group because they have suffered misfortunes. Unlike previous studies (Martino, Onorato, & Freda, 2015) , our study found the CSA group was less likely to mention negative emotional and anxiety words. And the former also mentioned that the CSA group tended to have less verbal expression including emotional words expression. In terms of physiological process words, such as sex words, body words, etc., the CSA group mentioned them less than the control group did. Although there were a few previous studies whose results were consistent with us, a considerable number of studies whose results were inconsistent with us (Rellini & Meston, 2011) . Their results displayed that the CSA group mentioned sexual words more than the control group or at least they have the same tendency (Lorenz & Meston, 2012; Pulverman et al., 2015) . The conflicts with some previous results may be caused by cultural difference, which exactly highlight the value of analyzing the CSA victims in China's online social media platforms. It was not difficult to understand that the CSA group was more sensitive to sexuality and therefore intend to suppress their expressions in this regard. This may be a self-regulation and self-defense to limit the recall of traumatic events.
Why do we pay more attention to the linguistic expression difference instead of psychological features directly between female adults with and without CSA history? The reasons followed: although it has been a long time since the traumatic event took place and many of those female victims were not suffering from mental illnesses, these experiences may still affect their cognition, emotion, and behavior unconsciously. These subtle negative effects were not easily detected;
however, the analysis of language expression can recognize this delicate difference. More and more researchers realized the importance of the linguistic expressions, so on the one hand, they intentionally instructed the CSA survivors to change their existing expression patterns to promote their mental health, on the other hand, they assessed the intervention effect.
With the development of the Internet and the prevalence of social media, people are willing to share their daily life on social media. Sina
Weibo has an enormous user base, which provides a mass potential subjects pool. Although the sample can only represent the group of adult female microblog users with CSA history and maybe it can not represent all the female adults who experienced sexual maltreat during their minority, we think the previous studies still have practical significance because net citizens are indeed a large group. If we can realize the linguistic expression features of users with CSA history, on this basis we will develop a recognition system to recognize the USA users and intervene on occasion in the future.
This study has some limitations. First of all, although we meet the minimum sample size requirement of the RCT, objectively the sample size is small, beyond that, perhaps, there exists deviation from the overall sample. Second, online analysis is limited on which it is impossible to obtain some of the demographic variables of the subjects, such as the number of years of education and the age suffered from abuse. Therefore, we cannot control the influence of additional variables on language expression. Studies have shown that education level influence language expression (Sarah & Boris, 2015) , while studies have shown that language expression is not affected by educational level (Jarrold et al., 2011; Lorenz & Meston, 2012) .
Although there exist several limitations, the present research is the first to use social media data to investigate the language expression and behaviors of female CSA victims in China. There is no doubt that using the messages of the Weibo (the self-disclosure of social media paradigm) that CSA users published is of ecological validity rather than using the message that CSA subjects were requested to write following the experimental instructions in a lab (the expressive writing paradigm). To some extent, it avoids the self-reporting bias of the participants, and it avoids the secondary damage to the crowd as well. The victims and survivors were allowed to use nicknames instead of real names to discuss such private topics and conversations in social media platforms. So, it is a good chance for researchers to obtain texts to explore the features of the linguistic expressions of the CSA female adults conveniently and comprehensively. As the results of the present study, the CSA survivors have their own specific linguistic expression feature patterns. It is feasible for us to confirm their identity of CSA survivors in the future and pay more attention to them to provide psychological intervention timely.
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